Ligand-receptor interactions in the phagocytosis of virulent Streptococcus pneumoniae by polymorphonuclear leukocytes.
We used polyclonal and monoclonal antibodies to neutrophil complement receptors CR1 and CR3 to assess the role of these receptors in the phagocytosis of virulent Streptococcus pneumoniae serotypes 3, 6A, and 14, which bear accessible C3 ligands covalently bound to the polysaccharide capsule. When the iC3b receptor (CR3) on normal polymorphonuclear leukocytes (PMNLs) was blocked by the monoclonal antibody OKM10, phagocytosis of pneumococcal serotypes 6A and 14 (which bear exclusively iC3b) was inhibited 50%-80% in pooled human serum and completely in nonimmune serum. Blockade of the PMNL C3b receptor (CR1) failed to inhibit phagocytosis for serotypes 6A and 14. For serotype 3, which bears C3b and C3d (as well as iC3b) on the capsule, CR3-mediated phagocytosis accounted for only 20% of the uptake; again, there was no evidence for CR1-mediated phagocytosis. The iC3b ligand elicited consistently greater release of superoxide, myeloperoxidase, and lactoferrin than did C3b. The iC3b/CR3 interaction is thus the primary trigger for phagocytosis of iC3b-bearing pneumococci and for stimulation of intracellular bactericidal processes.